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Where America’s Day Begins

e NWS Guam’s “day one” for the use of Japan’s
Himawari-8 imagery in operations was 4
December 2015.

* |nstructor-led training was first offered to the
staff at NWS Guam, then NWS Honolulu, and
finally to many Science and Operations
Officers (SOOs) to complement the material
presented in the online foundational course.

25 April 2017



NWS Pacific Region

* The meteorologists in NWS Pacific Region
were the first to:

— Receive formal training on new-generation
weather satellites

— Use Himawari-8 imagery operationally

— Develop new color enhancements for Himawari-8
Imagery

— Find utility for Red-Green-Blue (RGB) composites
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How can we build and maintain sufficient operational
expertise without overburdening scientific expertise?
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The Challenge

* Practically, we had to build capacity. In
pursuing this, we focused on:

— Ensuring technical systems were capable of
delivering and displaying imagery and products at
the full spatial, spectral, and temporal resolution

— Infusing imagery and products into the
operational forecast process with training

e We could have also:

— Integrated new satellite data into predictive
models
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Principles for Accessible Data

* Science benefits from more data

e Data should be reasonably accessible

* Government scientific data should be free

* Data should be managed before collection begins

e Data should be compatible over common technical
platforms

e Data should be available promptly
e Data policies should encourage collaboration

Principles for Promoting Access to Federal Government-Supported Scientific
Data and Research Findings through International Scientific Cooperation
Interagency Working Group on Open Data Sharing Policy, December 2016




Value of Obseryations

Value =

Quality of Actionable Information (Statements) —

Amount of Factual Information (Data)
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Value of Observations

e Value decreases when data increases without
impacting a decision process.

* |n this era of “big data”, the amount of data is
endlessly increasing.

* Large geographic areas compound the
operational challenges that “big data” cause.

 Modernizing weather forecast services hinges
on the practitioner leveraging the right data at
the right time.
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Find the Needle Iin the Haystack
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Prospective
Applications

Prospective
Applications

Accessible
Data
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“Big Data” Meteorology

* New environmental satellites
— “Better, better, better”

* Improved numerical weather prediction
capabilities
— Resolution, skill, and ensembles

* Big Data = More Data

* More Data = More Science

e But what about better services?
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n't get caught in the “valley of death”
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JPSS Program Data Products

VIIRS (26 EDRs) -
RDR & SDR (for each of 22 bands)

EDRs:
Active Fires Land Surface Temperature
Albedo (Surface) Ocean Color/Chlorophyll

Aerosol Optical Thickness Quarterly Surface Type
Aerosol Particle Size Parameter Sea Ice Characterization

CrIS (5 EDRs)

CERES RDR, ©SDR
RDR EDRs:  Carbon Dioxide

Carbon Monoxide

Infrared Ozone Profile
Methane

Outgoing Longwave Radiation

Cloud Base Height Snow Cover CrIS/ATMS (2 EDRs)

Cloud Cover/Layers Surface Type EDRs:

g:gzg (E)f;‘tei::tal‘llilzz:rl::;s'ze \slzssgt'i‘:;dlrdait::; Atmospheric Vertical Temperature Profile

A heric Vertical Moi Profil

Cloud Top Height Green Vegetation Fraction tmospheric Yol

Cloud Top Pressure Polar Winds

Cloud Top Temperature Sea Surface Temperature /

: Cloud Mask Vegetation Health Index Suite ,// ATMS (LEEDRS IR RS
. lce Surface Temperature / EDRs:
O Imagery / Cloud Liquid Water Sea Ice Concentration
Imagery Total Precipitable Water
Land Surface Emissivity Snow Water Equivalent
Moisture Profile Temperature Profile
L OMPS-Nadir Rainfall Rate Snow Cover
(2 EDRs) Land Surface Temperature
OMPS-N RDR & SDR
AMSR2 (11 EDRs) EDRs: Ozone Total Column
RDR, SDR, TDR Ozone Nadir Profile

EDRs: OMPS-Limb
Cloud Liquid Water Sea Surface Wind Speed OMPS-L RDR
Imagery Snow Cover/Depth
Precipitation Type/Rate Snow Water Equivalent KEY
Precipitable Water Soil Moisture RDR Raw Data Record

Sea Ice Characterization Surface Type
Sea Surface Temperature

SDR Sensor Data Record
TDR Temperature Data Record
EDR Environmental Data Record
©  Products with Key Performance Parameters




Two Types of “Big Data”

“Big data” sets can be characterized as either

e similar to existing data sets, but with better
coverage or resolution, or from a new
observing platform,

— More voluminous

* or unlike anything seen or used before.

— A new method of measuring/detecting a quantity
or phenomena
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Constraints on “"Big Data”

* Today’s operational meteorologist has the
same amount of time to consider all available
data!

* Technical systems and communications
bandwidth must evolve to support access and
timeliness requirements.

* Determining how to present new data to the
analyst and formally assessing its relative
value is challenging.
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Data-Information Continuum




How Data Becomes Skill




In Practice

“Seeing Amos accelerating toward Samoa-up to 12-
18 hours faster than current forecasts indicated.
Viewing 10 minute Himawari clean and legacy IR
bands really aided in center fixing and tracking. Was
tracking overshooting tops in final RGB convective
cloud product of day then meshed right into IR &
lightning data to aid in confidence.”

Tom Birchard

Hurricane Specialist
Central Pacific Hurricane Center
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Recommendations

* Operational software applications must be able
to display new-generation satellite imagery
seamlessly at the temporal frequency and
duration that the user desires.

— Test and innovate before and during the post-launch
period
 Methods to reach users with training materials
should be diverse and expansive.

— Learning about the capabilities of new-generation
satellites will not occur in one sitting
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Recommendations

* We must consider the entire forecaster workflow
as part of the training experience and technical
implementation. Training content and capabilities
of technical systems must be aligned.

— Proving ground demonstrations can sometimes be too
narrowly focused on the new and not as much on the
existing.

e Success requires reliance on a system of systems.

Ensure the avenues are in place to work across

organizational and technical boundaries.
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Satellite Proving Ground

The end goal of the satellite proving ground is to
provide the means to achieve widespread operational

readiness through early exposure to prospective
capabilities, imagery, and products.
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